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ZlBS TR A CT 

This repor t  presents t h e  r e s u l t s  of  t e s t s  performed on one specimen of 
Back Pressure Regulatcr 10428582. The following t e s t s  were performed: 

1. Recelvirig 2-spection 
2. Proof Presswe 
3 .  Functiorz3"1 

4. Low Temperature 
5. High Temperature 
6. S a l t  Fog 

The specimen s a t i s f a c t o r i l y  completed t h e  above t e s t s  w i t h  t h e  exception 
of t h e  proof pressure and sa l t  f o g t e s t s .  

During t h e  proof pressure test ,  t h e  diaphragm relaxed and was replaced. 
The diaphragm relaxed again during t h e  post sa l t  fog func t iona l  t e s t  and t e s t i n g  
was  discontinued. Measurements o f t h e  dome re t a in ing  boss taken a f t e r  d i s -  
assembly of t h e  specimen showed tha t  ind iv idua l  dimensions d id  not conform t o  
vendor drawings M-13635-36 and M-13635-38; however, t h e  boss clearance w a s  
w i t h i n  spec i f ica t ions .  

The specimen f a i l e d  t o  meet the requirements of t h e  Kennedy Space Center 
as s t a t e d  i n  TP-FZE-CCSD-FO-ll09-2F and NASA drawing number 10428582. 
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FOREWORD 

The t e s t s  reported herein were conducted f o r  t h e  John F. Kennedy Space 
Center by Chrysler Corporation Space Divis ion (CCSD) , New Orleans, Louisiana. 
This document was prepared by CCSD under cont rac t  NAS 8-4016, P a r t  VII, CWC 
271620. 
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Back Pressure Regulator, 2i-inch Grayloc Connections , 6000 ps ig  
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CHECK SHEET 

FOR 

BACK PRESSURE REGULATOR 

24-INCH GRAYLOC CONMECTIONS, 6000 PSIG 

MANUFACTURER: 
MANUFACTURER'S DRAWING NUMf3ER: 
NASA DRAWING NLJMBER: 10428582 

Grove Valve and Regulator Company 
M-13636-R, Model PB 300 

TEST AGENCY: 
AUTHORIZING AGENCY: NASA KSC 

Chrysler Corporation Space Division, New Orleans, Louisiana 

I. FUNCTIONAL REQUIRE3ENTS 

A .  OPERATING MEDIUM: 
B. OPERATING PRESSURE: GN2 

Zero t o  6000 D s i e  
C. BACK PRESSUFfE REGULATING RANGE: 3500 ps ig  t o  &OOo' ps ig  
D.  FLOW: 8000 s c f m  
E. PROOF PRESSURE: 

11. CONSTRUCTION 

- . - - - - - _. . 

9000 ps ig  

A. MATEXUAL: 
Body 316 s t a i n l e s s  s t e e l  
Diaphragm Nylon 
Sea t s  316 Stainless Steel 

B. CONNECTIONS: 24-inch (XXS) Grayloc clamp type 
connections 

111. ENVIRONMENTAL REQUIREMENTS 

A .  OPERATING TEMPERATURE RANGE: -20 t o  +120°F 
B. SALT FOG 

Iv. LOCATION AND USE 

Used i n  C C F  t o  maintain a 3500-psig back pressure i n  gaseous nitrogen 
system. 

v i i  



BACK PRESSURE REGULATOR 10428582 
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1.1 

1.2 

1.2.1 

1.2.2 

1.3 

S COPE - 
T h i s  report  presents t h e  r e s u l t s  of t e s t s  t h a t  were performed 
t o  determine if Back Pressure Regulator 10428582 meets t h e  
operat ional  requirements f o r  John F. Kennedy Space Center Launch 
Complexes 34 and 37B. 
on page v i i i .  

A summary of t h e  test  r e s u l t s  i s  presented 

ITEM DESCRIPTION 

One specimen of back pressure regula tor  10428582 w a s  t e s t ed .  

The regulator  is  used t o  maintain 3500 psig back pressure i n  a 
gaseous nitrogen system. 
t r o l l e d  regulator  which can be adjusted t o  maintain between 
3500 and 6000 psig back pressure. 
r a t e  of flow of 8000 scfm of GN2 a t  3500 psig back pressure. 
The regulator  has a s t a i n l e s s  s t e e l  body, 2$-inch s t a i n l e s s  
s t e e l  extra  s t rong Grayloc clamp type connections, and s t e l l i t e  
seats. 

The regulator  i s  a pneumatically con- 

The regulator  has a maximum 

APPLICABIE DOCUMENTS 

The following documents contain t h e  t es t  requirements f o r  Back 
Pressure Regulator 10428582: 

a. KSCSTD-l64(D), dated September 17, 1964, Standard Environ- 
mental Test Methods f o r  Ground Support Equipment I n s t a l l a -  
t i ons  a t  Cape Kennedy 

b.  NASA Drawing 10428582 

c . Cleaning Standard MSFCSTD-164 (D) 

d.  Test Plan CCSD-FO-1109-lF 

e. Test Procedure TP-RE-CCSD-FO-1109-2F 

1-1 



SECTION I1 

Name : 

Size  

N.4SA Dwp; No. 

Model 

S e r i a l  No. 

RECXIVING INSPECTION 

Back Pressure Regulator 

2$ -inc h 

10k28582 

M-13636-H (FB 300) 

1091 50 -1 

2.1 

2.2 

Length 

Height 

2.3 

14.875 inches 

16.125 inches 

2.4 

TEST REQUIREMENTS 

The specimen s h a l l  be Visually and dimensionally inspected f o r  
conformance with t h e  appl icable  spec i f i ca t ions  p r i o r  t o  testing. 

TEST PROCEDURE 

A visual and dimensional inspec t ion  of  t h e  specimen was performed 
t o  determine compliance with NASA drawing 10428582 and t h e  ap- 
p l i cab le  vendor drawing t o  t h e  extent  poss ib le  without disassembly 
of the  t e s t  specimen. A t  t h e  same time, t h e  t es t  specimen w a s  
a l s o  inspected f o r  poor workmanship and manufacturing defec ts .  

The specimen complied w i t h  NASA drawing 10428582. 
of poor workmnship o r  manufacturing defec ts  was observed. 

No evidence 

TEST DATA 

The da ta  presented i n  t a b l e s  2-1 and 2-2 were recorded during 
t h e  inspect ion.  

Table 2-1. Specimen Nomenclature 

Table 2-2. Specimen Dimensions 

2-1 
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PROOF PRESSURE TEST 

3.1 

3.1.1 

3.1.2 

3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.3 

3.3.1 

3.3.2 

3.4 

TEST REQUIrzEMENTS 

The tes t  specimen s h a l l  be subjected t o  9000 ps ig  f o r  5 minutes. 

The t e s t  specimen s h a l l  be examined f o r  leakage and d i s to r t ion .  

TEST PAOCEDURE 

The t e s t  setup was  assembled as shown i n  f igures  3-1 and 3-2 
using t h e  equipment l i s t e d  i n  t a b l e  3-1. 
regulator  were closed. 

The hand valves and 

The i n l e t  of hand valve 4 was pressurized t o  9000 psig from GN2 
pressure source 2. 
pressure was  monitored on pressure gage 6. 

Hand valve 4 was opened and t h e  supply 

Hand valve 8 was opened. 
9000 ps ig  by adjust ing regula tor  7. 
was monitored on pressure gage 9 .  

The t e s t  specimen was pressurized t o  
The t e s t  specimen pressure 

Hand valve 8 was closed. 
f o r  5 minutes by checking f o r  bubbles i n  water bath 11. 

The specimen was checked f o r  leakage 

Following t h e  5-minute leak check period, hand valve 8 was  
opened. 
valve 4 and opening hand valve 10. 
regulator  were closed. 

The t e s t  specimen pressure was vented by closing hand 
All hand valves and the  

The tes t  specimen was removed from t h e  t e s t  setup and t h e  speci-  
men was examined for  d i s to r t ion .  

TEST RESULTS 

The specimen was slowly pressurized w i t h  ambient GN2. 
leakage w a s  noted a t  800 psig and a t  8000 psig. 
excessive t o  maintain pressure. 
a relaxed diaphragm as shown i n  f igu re  3-3, 

External  
Leakage was too  

Disassembly of t h e  dome revealed 

A new diaphragm was placed i n  t h e  specimen and t h e  proof pressure 
tes t  was successfully completed. 

TEST DATA 

The da ta  recorded during t h e  proof pressure t e s t  are shown i n  
t a b l e  3-2. 

3 -1 



Table 3-1. Proof Pressure Test EQuipment List 

- 
Item 
No. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

- 

It em 

r e s t  Specimen 

CaJ;? Pressure 
Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Regulator 

FIand Valve 

Pressure Gage 

k n d  Valve 

dater Bath 

Grove Valve and 
Regulator Go. 

Maxisafe 

Dragon 

Fluid Dynamics 

Maxisafe 

Tescom 

Tescom 

Master Cauge 

AIllinC? 

CCSD 

Model/ 
irt iJon 

i-13636-1 
PB 300) 

NA 

NA 

P5004 

FXl561 

NA 

!6-1021- 
24 

10-1100- 
l04C 

NA 

A-13 106 

NA 

- 
S e r i a l  
No . 

109150-: 

NA 

5-1647-1 

NA 

4066 

5-1648-1 

8360 

NA 

9 5-1185- 

NA 

NA 

Remarks 

3ack pressure 
regulator  

L1,OOO-psig 

>-to 15,000-psi 

2al da t e  
&O% Fs 

12-15-66 

:-inch, bar  
stock 

LO -mi c ron 

I- t o  20,000-ps 
i l . O %  FS 
2al date  
L2-1546 

)-to L?,OOO-psi, 

b-inch, bar  stol 
)-to 10,000-psi, 

)-to 20,000-psi/ 
5.1% Fs 
kl da te  
L-6-67 

;-inch, ba r  stoc 

b 
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Table 3-2. Proof Pressure Test Results 

Pressure 

Leakage 

Dis tor t ion  

Pressure 

Leakage 

9 0 0  ps ig  

None 

None 

Distor t ion 

In i t ia l  

8000 psig 

External  leakage from 800 
t o  8003 psig 

None 

3 -3 
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Figure 3-3. rZelaxation of Regulator Diaphragn 
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FUNCTIONAT-, TEST 

4.1 TEST REQUIREMENTS 

4.1.1 The cracking and reseat pressures of t h e  tes t  specimen s h a l l  be 
dete-ined at. pressures nf 3500, 4000, 5000, and 6000 p i g .  

4.1.2 The t e s t  specimen s h a l l  be checked f o r  internal  and ex terna l  
leakage a t  pressures of 3500, 4000, 5000, and 6000 psig. 

4.2 TEST PROCEDURE 

4.2.1 The tes t  setup w a s  assembled a s  shown i n  f igures  4-1 and 4-2 
using t h e  equipment l i s t e d  i n  t a b l e  4-1. 
regulator ,  and t h e  t es t  specimen were closed. 

The hand valves,  t h e  

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.2.7 

4.2.8 

4.2.9 

4.2.10 

The i n l e t  o f  hand valve 4 was pressurized t o  10,000 ps ig  with 
GN2. 
was monitored on pressure gage 6. 

Hand valve 4 was opened and t h e  10,000 psig supply pressure 

The t e s t  specimen i n l e t  was pressurized t o  3500 psig by ad jus t ing  
regulator 7. 
sure  gage 8. 

The t e s t  specimen pressure w a s  monitored on pres- 

The tes t  specimen was adjusted t o  maintain an i n l e t  pressure of  
3500 psig by monitoring pressure gage 8 and t h e  appearance o f  
bubbles i n  water container 10. The specimen was adjusted u n t i l  
no bubbles appeared a t  pressures below 3500 psig on gage 8. 

The t es t  specimen was checked f o r  i n t e r n a l  leakage f o r  5 minutes 
a t  3500 psig by observing t h e  appearance o f  bubbles i n  water 
container 10. F x t e r n a l  leakage w a s  checked w i t h  a soap solut ion.  

Following the  5-minute leakage check, t h e  t e s t  specimen i n l e t  
pressure was slowly increased by ad jus t ing  regulator  7 u n t i l  
cracking pressure was a t t a ined  by t h e  observance of bubbles i n  
water container 10. The t e s t  specimen cracking pressure was 
recorded. 

The tes t  specimen i n l e t  pressure w a s  reduced by ad jus t ing  regu- 
l a t o r  7 u n t i l  reseat ing pressure w a s  a t t a ined  as indicated by 
t h e  disappearance of bubbles i n  water container  10. The t e s t  
specimen reseat ing pressure was recorded. 

After t h e  reseating pressure had been determined, t h e  t e s t  speci-  
men i n l e t  pressure was rel ieved by closing regulator  7 and opening 
hand valve 9. 

The tes t  described i n  paragraphs 4.2.3 through 4.2.8 was repeated 
a s  necessary u n t i l  consis tent  data  was obtained. 

The t e s t  described i n  paragraphs 4.2.3 through 4.2.9 was repeated 
a t  t e s t  specimen i n l e t  pressures of 4000, 5000, and 6000 psig.  
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4.3 

4.3.1 

4.3 02 

4.4 

TEST RESULTS 

The cracking and r e sea t  pressures of t h e  specimen were determined 
a t  pressures of 3500, 4000, 5000, and 6000 psig.  
ex te rna l  leakage. 

There was no 

The i n t e r n a l  leakage r a t e s  were 22, 29, 32,  and 29 bubbles per  
minute a t  s e t  pressures of 3500, 4000, 5000, and 6000 psig,  
respect ively.  

TEST DATA 

The data recorded during t h e  i n i t i a l  func t iona l  t e s t  a r e  presented 
i n  t ab le  4-2. 

4-2 



- 
Item 
NO. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

- 

Table I-1. khnctional Test Equipment L i s t  

It em 

Test Specimen 

GN2 Pressure 
Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure 
Regulator 

Pressure Gage 

Hand Valve 

Water Container 

Manufacturer 

Grove Valve and 
Regulator Co. 

CCSD 

Maxisaf e 

Dragon 

Fluid Dynamics 

Maxisaf e 

Tescom 

Heise 

Aminco * 

CCSD 

Hod el /  
a r t  1Jo 

1-1 3636-i 
'PB 300)  

NA 

NA 

P5004 

FM561 

NA 

26-1021- 
24 

NA 

b4-13 106 

NA 

S e r i a l  
No. 

10 9150 - 

NA 

15 -1647- 

NA 

4066 

'5 -1648-' 

83 60 

012452 

NA 

NA 

Remarks 

Back pressure 
regula tor  

10,000 ps ig  

0-to 15,000-psi 
+1.0;% FS 
Gal date  
3 -15 -67 

p i n c h ,  ba r  
stock 

10 -micron 

0-to 20,000-psi 
tl.O% FS 
Cal date  
3-15-67 

0-to 6000-psig 

- 

1 

0-to 10,000-psi 
5.1% FS 
Cal da te  
3 -19 -67 

&inch , bar  
stock 

1 gal .  capacit  r 
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Table 4-2. I n i t i a l  Functional Test Results 

Se t  Pressure 
(ps ig)  

3 500 

4000 

5000 

6000 

Cracking Pressure 
(ps ig)  

3560 

403 5 

5040 

6070 

No externa l  leakage was observed. 

Reseat Pressure 
( P S i d  

I n t e r n a l  
Leakage 

(bubbles/min) 

22 

29 

32 

29 

I 
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Figure 4-2. Functional Test Setup 
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LOW TDPERATUE TEST 

5 .1  

5.1.1 

5.1.2 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.3 

5.3.1 

5.3.2 

5.4 

The t e s t  specimen s h a l l  be subjected t o  a low temperature tes t  
a t  -20°F i n  accordance w i t h  s ec t ion  V of KSCS'K!-l6!+(0). 

The t e s t  specimen s h a l l  be subjected t o  a func t iona l  t e s t  i n  
accordance with sec t ion  I V  during and a f t e r  t h e  low temperature 
tes t .  

TEST PROCEDURE 

The t e s t  se tup  was assembled as shown i n  f igu re  
using t h e  equipment l i s t e d  i n  t a b l e  5-1. 

5-1 

The temperature of  t he  chamber was reduced t o  -20 (W, -5)OF, 
and t h e  temperature w a s  allowed t o  s t a b i l i z e .  

When temperature s t a b i l i z a t i o n  had been a t t a ined ,  t h e  t e s t  
specimen was subjected t o  a func t iona l  t e s t  as spec i f ied  i n  
sec t ion  I V .  

Following t h e  funct ional  t e s t  a t  -20*F, t h e  t e s t  specimen w a s  
allowed t o  r e tu rn  t o  ambient conditions.  A func t iona l  t es t  
was performed as specif ied i n  sec t ion  I V .  

TEST WSULTS 

The specimen was subjected t o  a low temperature t e s t  a t  -20°F. 

A func t iona l  t e s t  was performed during t h e  low temperature t e s t .  
During t h e  6000 psig cracking t e s t ,  severe ex terna l  leakage 
occurred a t  t h e  dome j o i n t .  The specimen w a s  returned t o  ambient 
conditions and t h e  dome b o l t s  were retorqued. The specimen w a s  
returned t o  -20°F and t h e  func t iona l  t es t  w a s  successfu l ly  com- 
pleted.  
s a t i s f a c t o r i l y  completed. 

A funct ional  t e s t  af ter  t h e  low temperature t e s t  w a s  

TEST DATA 

The data  recorded during and a f t e r  t h e  low temperature t e s t  a r e  
presented i n  t a b l e s  5-2 and 5-3 rcspect,ively. 
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Table 5-1. Low Temperature Test Equipment List 

- 
I t e n  
No. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

It em 
~~ 

Test Specimen 

GN2 Pressure 
Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Pres sure  
Regulator 

Pressure Gage 

Hand Valve 

Water Container 

Low Temperature 
Chamber 

Manufacturer 

Grove Valve and 
Regulator Co.  

CCSD 

Maxisafe 

Dragon 

Flu id  Dynamics 

Maxisaf e 

Tescom 

Heise 

Aminco 

CCSD 

CCSD 

5 -2 

~ ~ 

Hod el/ 
ut IJo 

-13636-11 
€3 300) 

NA 

NA 

P5004 

FX1561 

NA 

!6 -1021- 
24 

NA 

p!+-l3106 

NA 

NA 

S e r i a l  
No. 

IO91 50-1 

NA 

5-1647-1 

NA 

4066 

5-1648-1 

83 60 

012452 

NA 

NA 

NA 

Remarks 

3ack pressure 
regulator  

L0,OOO psig 

)-to 15,000-psi 
k l . O %  FS 
221 da te  
3-15-67 
1 ;-inch 

LO -micron 

1 -t 020,000 -ps i g  
l-l.O% FS 
21 da te  
3-15-67 

)-to 6Ooo-psig 

)-to 10,000-psi 
s.13 FS 
kl date  
3-19-67 

!-inch 

As spec i f ied  i n  
CSCSTD-164( D )  

I 



Set Pressure 
(PSig) 

3 500 

4000 

5000 

6000 

6000 

Table 5-3. Post Low Temperature Functional Test Results 

Cracking PpessiJre Reseat PTessare Leakage 
( P S i d  ( P S i d  (bubbles/min) 

3 580 3550 NoRe 

4085 4065 None 

5080 5030 None 

---- _--- Excess ive+c 

(After  retorquing dome b o l t s )  

6 24C 6220 None 

Se t  Pressure 
( P S i d  

3 500 

4000 

5000 

6000 

5 -3 

Cracking Pressure Res e a t  Pres su r  e Leakage 
( Psig 1 ( P S i d  (bubbles/min) 

3575 355Q None 

4070 ko4.5 None 

5060 5040 None 

6070 60 j0 None 
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HIGH TEMp;ERATURE TEST 

6.1 

6.1.1 

6.1.2 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.3 

6.3.1 

6.3.2 

6.4 

TEST REQUIREMENTS 

The tes t  specimen shall be subjected t o  a high temperature test  
a t  125OF i n  accordance with sec t ion  V I  of KSCSTD-l64(D). 

The tes t  specimen s h a l l  be subjected t o  a funct ional  t e s t  in 
accordance w i t h  sect ion I V  during and af ter  t h e  high temperature 
test .  

TEST PROCEDURE 

The tes t  setup was assembled as shown i n  f igu re  6-1 using t h e  
equipment l i s t e d  i n  t a b l e  6-1. 

The temperature of t h e  chamber w a s  ra i sed  t o  120 (-0, +5)"F. 
T h i s  temperature was maintained f o r  72 (+2, 4) hours. 

During t h e  72-hour period, a funct ional  w a s  performed as spec i f ied  
i n  sec t ion  I V .  

Following t h e  72-hour period, t h e  specimen w a s  allowed t o  r e tu rn  
t o  ambient temperature. 
f i e d  i n  sec t ion  IV. 

A,functional t e s t  was performed as speci-  

TEST RESULTS 

The specimen was subjected t o  a high temperature t e s t  a t  l25OF 
f o r  72 hours. 

A funct ional  t e s t  was performed during and a f t e r  t h e  high tempera- 
t u r e  t e s t  w i t h  s a t i s f ac to ry  r e su l t s .  

TEST DATA 

The data  recorded during and af ter  t h e  high temperature tes t  are 
presented in tab les  6-2 and 6-3, respect ively.  
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Table 6-1. High Temperature Test Equipment List 

- 
I t e m  
No. 

1 

- 

2 

3 

4 

5 

6 

7 

€3 

9 

10 

11 

- 

It em 

Test Specimen 

GN2 Pressure 
Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure 
Regulator 

Pressure Gage 

Hand Valve 

Water Container 

High Temperature 
Chamber 

Manufacturer 

;rove Valve and 
2egulator Co. 

Yaxisaf e 

Dragon 

Fluid Dynamics 

Maxisafe 

Tescom 

Heise 

Aminco 

CCSD 

CCSD 

J!odel/ 
irt iJo. 

-13636-fi 
PB 300) 

NA 

NA 

P5004 

FX1561 

NA 

!6 -102 1- 
24 

N A  

+I!+-13106 

NA 

NA 

S e r i a l  
No. 

109150-1 

NA 

5 -1647 -E 

NA 

4006 

5-1648-E 

83 60 

312452 

NA 

NA 

NA 

Remarks 

Back pressure 
regula tor  

0-to 10,000-psi6 

3-t o 15,000 -psi€ 
51.0% FS 
Cal da te  
3-15-67 
1 s-inch 

10 - m i  c ron 

3-to 20,000-psi@ 
21.0% FS 
Cal d t e  
12-336 
0-to 6000-psig 

@-to 10,000-psi@ 
5.1% FS 
Cal date  
3-19-67 
1 ir-inch 

As spec i f ied  i n  
KSCSTD-164( D )  
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Table 6-2. High Temperature Functionai Test Resul ts  

S e t  Pressure 
( P S W  

Cracking Pressure Reseat Pressure 
( P S i d  (ps ig)  

3 500 

D O  

5000 

6000 

Leakage* 
(bubbles/min) 

3 570 3 560 

4065 4030 

5040 5030 

6060 60 50 

Table 6-3. Post High Temperature Functional Test Results 

Se t  Pressure 
(psig)  

Cracking Pres sure  Reseat Pressure 
( P S i d  (ps ig)  

3 500 

4000 

5000 

6000 

20 

20 

20 

20 

3 580 3 560 

4065 40 50 

5160 5 1.40 

6060 60 50 

Leakage’e 
(bubbles/&) 

20 

20 

20 

20 
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4 

SALT FOG TEST 

7.1 TEST REQUIREMENTS 

7.1.1 The test specimen shall be subjected t o  a s a l t  fog tes t .  
tes t  specimen s h a l l  be placed i n  a test  chamber with a l l  t h e  
addi t iona l  equipment described i n  KSCSTD-l64(D). 
specimen shall be subjected t o  an atomized salt  so lu t ion  f o r  
a period of 240 (f2) hours. 

The 

The tes t  

7.1.2 

7.1.3 

7.1.4 

7 -2  

7.2.1 

7.2.2 

7.2.3 

7 -3 

7.3.1 

The salt  so lu t ion  shall contain 5 parts by weight of s a l t  and 
95 parts by weight o f  H$ with no more than 200 parts per  
mil l ion of t o t a l  so l ids .  
solut ion shall be from 1.023 t o  1.037 with a reference tempera- 
t u r e  of 95 (+2, -4)OF. The salt  so lu t ion  s h a l l  a l s o  have a pH 
value of 6.5 t o  7.2. 
ac id  o r  chemically pure sodium hydroxide may be used t o  ad jus t  
t h e  pH value. 

The spec i f i c  grav i ty  o f  t h e  s a l t  

Diluted, chemically pure, hydrochloric 

Measurement of t h e  cha rac t e r i s t i c s  o f  t h e  salt  so lu t ion  s h a l l  
be.  made according t o  KSCSTD-164( D) . 
Following t h e  240-hour exposure, t h e  t es t  specimen s h a l l  be 
subjected t o  a funct ional  tes t  within 1 hour after t h e  specimen 
i s  returned t o  room ambient conditions.  

TEST PROCEDURE 

The tes t  specimen was v i sua l ly  inspected f o r  corrosion, d i r t ,  
and o i l y  f i lms.  
se rv ice  usage and a l l  d i r t  p a r t i c l e s  were removed. 
specimen was placed i n  t h e  sal t  fog chamber. 

O i l y  films other  than those required f o r  normal 
The t e s t  

The tes t  specimen was exposed t o  the  s a l t  fog conditions f o r  
240 (+2) - hours. 

Upon completion of t h e  salt fog tes t  t h e  t es t  specimen was 
removed from t h e  chamber and s a l t  deposi ts  were removed from the  
specimen t o  t h e  extent necessary t o  make mechanical connections. 
W i t h i n  one hour a f t e r  completing t h e  exposure t o  salt fog, a 
funct ional  t e s t  was performed as spec i f ied  i n  sec t ion  I V .  

TEST FESULTS 

During t h e  post salt fog funct ional  tes t  t h e  specimen developed 
severe i n t e r n a l  leakage during t h e  5000 ps ig  cracking t e s t .  
specimen was disassembled and inspect ion revealed t h a t  t h e  
diaphragm had pulled out of t h e  dome re t a in ing  boss allowing 
communication between t h e  cyl inder  unit and t h e  i n l e t  of t h e  
specimen (see f igure 7-2). The dimensions o f  t h e  dome re ta in ing  
boss were measured f o r  conformance with vendor drawings M-13635- 
36 and M-13635-38 (see c i r c l ed  dimensions i n  figures 7-3 and 7-4). 
The measurements were not within t h e  spec i f ied  to le rances  of t he  

The 
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vendor drawings; however, t h e  boss cleararLL-c7 'EL:  w l t k  Lr! tt:e 
specified to le rance .  

It c:n Item 1% nu f a c t u r  e r 
110. 

1 Test Specixer! Grcve 'Jalve and 
Re,@ator Co. 

2 Salt, Fog Charmer industrial E i l t c -  
and Pump Mfg. Co 

7.3.2 

7 04 

Table 7-1. S a l t  Fog Test Equipment L i s :  

--- 
Fod e l /  S e r 'L L A m a  TKS 

L 1  Part ilo .us. 

M-13635-n 1C lL -i. I I ,-i ;.,ure 
(m 360) I-' ; i l a tor  

411.1C 5 - - : ( 2  ' :;c 7 :L': t , L l  i 
, T - . 2 , > - 4 4 ( L )  

-* 

Testing was discontinued. 

TEST DATA 

The da ta  recorded during t h e  post sa l t  f c c  i'uz-:,: xnl. CI .st 2r3 
presented i n  t a b l e  7-2. The measurener;ts :akc-;-~ --'t.:i- ;tLt ~ 2 c t  

salt f o g  f u n c t i o n a l  t e s t  a r e  presented i:: tabl t -  ' -?. 

4 
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-- 

Tab% 7-2. Pss t  Salt Fog Functional Test Results 

-- I 

S e t  Pressure 
(Psig)  

3 500 

4000 

5000 

6000 

Place of Measurement 

Cracking Pressure 
(psig) 

Specimen Drawing 

Reseat Pressure 
(psig)  

F la t  Dome Boss Height 

PE - Regulator Boss Depth 

M a x i m u m  Clearance 

Leakage 
(bubbles/&) 

0.068 i n .  0.076 (+0,002) i n  

0.130 i n .  0.135 (t-o.001) in 

0.062 i n .  0.062 i n .  

3 500 

4000 

20s 

20* 

I 
++ I n t e r n a l  leakage only. No external leakage. 

Table 7-3. Measurements of Dome Retaining Boss 

7-3 
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